Interaction of endocytotic vacuoles with the inner nuclear membrane in simian virus 40 entry into CV-1 cell nucleus.
The transfer of endocytosed simian virus 40 (SV40) to the nuclear position was investigated ultrastructurally using cationized ferritin (CF), ferritin labelled concanavalin A (Fer-Con A) and Con A as cell membrane markers. In the cells incubated with these markers and SV40 at 4 degrees C, and then chased for 2 h at 37 degrees C in serum-free medium, ferritin particles representing CF and/or Fer-Con A binding sites were found in vacuoles with SV40. The membrane of some vacuoles seemed to be in contact with the outer nuclear membrane. Several ferritin particles were located in the perinuclear cisterna and within the nucleoplasm, but not within the nuclear pores. In addition, there were vacuoles with ferritin particles and SV40 near the nuclear membrane, which looked like a single diaphragm with heterochromatins inside it. The outer nuclear and vacuole membranes were often obscure in the areas where the vacuole was very close to the diaphragm. In the case of cells incubated with CF, SV40 and Con A at 4 degrees C, chased for 2 h at 37 degrees C, and then reacted with horseradish peroxidase (HRP), HRP activity showing Con A-binding sites was also observed along the nuclear side of the inner nuclear membrane as well as in the perinuclear cisterna along the outer membrane. These results confirm that SV40-induced endocytotic vacuoles fuse with the outer nuclear membrane, and further indicate that some endocytotic vacuoles may well interact directly with the diaphragm, suggesting another path for migration of SV40 into CV-1 cell nuclei besides the path going through the process of fusion of the vacuole membrane with the outer nuclear membrane.